# 



-TbfiOf-ocsraS 



1 . mwottm 

2. mm&ffi(Dmw 

m\z\±.&$.&zrLT^z>o iiiiAyh'iL/ta, m^^^m^mmmmmM 

ii^^tt5IBi^7 Hil^-tBLfflCi^Jgtrt (KT, MR (Magneto Resi 
stive ) iS3-r„ ) ^^^^T«>^^^^ Hi^HllLfemitO^^SJ^lliaM 

y ^Jt£±tf 3i&^#?&£o mm^W? (write gap)£#^ 

;U) 017^7 U >^®Tcdi)is^^5 ^ □ >^ ^ a >^~ — ^— £T$K 

ZZ\H\ @2 9~B3 4MLT, ^^(D^m^EM^^ H(D^ia^^«-F(J 

tlx, 1^11111^7 wmmjjmz-D^Tmwr&o 

z\<DM^mx^t. m 2 9 tc^bfect -5 (r, #ixJ£7;i/7^ ^ (a l 

2 o 3 - Tio t£&&m i o i mx^mitr - (a i 2 o 

3 ; kt< 3Mc rT;i/5^-j ) iO*s»ftii02S, ms. 0~1 

0. 0ymgg©)|^Tiit5 o 0 2111, S4AyFfflOT 

SK->-;U KB 1 0 3 SrJgdc-r*. JfcJC, T^y-Jl^FIl 0 3±[I, MZ.i*7)V 
Zj-m & 1 0 0-2 0 0 nm<Dj¥^l?7 < /t^^itfflL, ->-JH<^ty^Kl 0 
4&^^-r-g>. ^fc, y-JH ? =ft77 , 110 4±t > ^M©7t h'JV^7 
^fltSKcfc Qffim(D/1*'->£13:2>&? IZ. n±m (DM R Zffif&-? Z> fe«6 
OMRll 0 5 £$C-r-nm<DJl^T^/&-r£o ^tC, MRil 0 5 OMffliJtC, d 
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) &Mf$.LrzV>*>. COU-h*l\ ->~;U H^r y^Bt 1 0 4*«kt^MRJBi 1 0 
5JtK, y-Jl/F^t'^I10 6 4ML, y-^K^t 7^H 0 4, 10 
6^i:MRll 0 5 5Iit§„ ^C, v — )V y 1 0 6 ±\Z, m$Ls\ 

v F&cfcma^y wm^izm^zmmtn. mxis—v (n i f 

e ; ^T. 3Mr r/t-7D-f <iS,B£) J t.^ 5. ) <£ *0t£Z>±ffiz/ — )l' F3£T 
SB fig S (£*T, *c rTg&rtj t^oo ) i0 75Mt5o 

hi 3 o f^Lfcct ^ \z. Tfflmmi o 7 _±tc, *a»*m, #j*-«t;i/5 

O&^bHS^* y:7*Ji l 0 8 *JBj£-TS. IEi^t7^11 0 8±i: 

scio, ecu) «t o^*sf«^©sae'sy Kffl©»Bi3'r;n i o 

&Mtl>. 7*HU^hKl0 9 fe«fct/»«l3-f ;p 1 1 0 ^m^cfc -5 

assist-. ci©ja^5as(3cfc o> mm^^oii 1 o©&#8ira£*fi»si*sfc 
56 coy * h i/s^x hffii i i i «^n§. 

m 3 1 t^bfect -5 \z, «BS^fiJt©fcJ6f:, »JK3<;U 1 1 0 £ D 
77 (i3 1l:*lj"§ti) fc^W-SaB^* -yy°JS 1 0 8<D-m&m&ftHZX.y 
^>^LT|PlPg|$108a ^ML, T^SM 10 7 (D-U&mitiZ & Z> * ^K\Z 

s tshbs 107 ©^tBffi, 7 * h is*?* mi i i te^mzm** y 1 0 

n<<k0&£±«53 — #*_k8BfflBtt (WT> f(: r±^aHj tu3. ) l l 2 
£fl2J&-r&o ICJ:MI112[t 0i;Lfcr, «ifi"r*BI3 4fC^Lfc=fc 
®^JK*WT* , bO"C*0> 3 — ^g&l 1 2 a £><k^# — 1 1 2 b£ 

f?A,T^£. ±8B«« 112(1 gjn SB 1 0 8 a d&^TTgBM 10 7 tgi 

l, m^L&)izm&-£nx^z> 0 *&\z. ±.mmm 112 :/as 112b 
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^>^L-Ti&£-r-5 (03 3mm) . &\z. 1 2 ss^i^c 0a*. 

^ ^t, ®32 «xT^T u >y® 120 izmw.fejjfaiz&tf&mmm^L'w k 

©0rig£7KU 0 3 3 teXT^T'J 1 2 0 tc^fT)5:^[Rl^*3W*»S8K^ 

5 0 0 <7)l$rffi£&*bT^U 0 3 4 ttllllA y K <£>¥®$ti£ ^St. 0 3 
1H, 0 3 4 fc::m't£XXXI-XXXI«Ci&ofc£«»fS£ffiy§-r*. fc*3, 03 2 
~0 3 4T(J> t-A*-3-hll 1 3f ©i^$tl§LTt^„ 0 3 4Tlt 

mrn^i )v i i o *3<fctf 7 * h u^x his i i i ©^n-?na>sn«8<o*&0^ 

0 3 2 *3<fctf0 3 4 K&l^T, l"THj (iXD-hAO (Throat Height ) 
TMRHj UMRA'f h^^LT^I). :ctf, ^O- hA-fh (T 

H) J hit. IBS^y K©ttffiSft^t5gH©5^0-o7»t), »K=i'f;U 

i i o &m<Dmmfflft£m.m.mizftm-?z>fcisb<Dmmm (7* h vvt. bm 1 1 

I) ©Sfcx7^7 U >^ffi 1 2 0 lljfi^fflO^iCtt, t/ifc^Xn-hA 
-T blfnlig (THOfig) ^5X7^7 'J >^ffi 1 2 0 OttBSTfCfiST* 
5„ BEft^s/ FcDf£iig|6]_h<Z)fc#>fCte, XD-h/Wh (TH) ©Sigfl:#«MS 
ntUS. u©70-hA-f h (TH) «, >^ffl 12 0 &B!&?Z> 

mcDmmmiz&iTm'fflzn&o — rMRA-r h (mrh) j t\z. mrbi 

10 5 0lfeX7^7 U >^ffi 12 0 frb^#J<D*5S*t<ZM£g, Tfcfc^MRA 
< h-k'P'fig (MRHOfil) ^5I7^7'J>^1S1 2 OCfiBSTCSST 
»S. ^©MRA-f h (MRH) X7^7U>^Sl2 0^«sEt§l 

§111^7 FOttig^^^tSSiibTtt, XP-h/Wh (TH) 
RA-f h (MRH) ^CDftiltC, 03 2 ^LfcX-f ^-y ^7.7>^;i/ (Apex Ang 
le : 0) rf$>Z>o Z\<D2L-1 ^y 7 77 >7*)\/ 9 tt, 7 * h hll 1 1 OI 

7^7 'J >^*® 12 0 fCjfi^$J<D#4®©¥£j#4^T'&£. 



0 3 3i:sLfc«k5i:, mm^wzfm i o 8 43j:rrngBfiBffii o 7©^nf 

n©— gB^±«BJ»S 1 1 2 ©tf-JI^y ^"fflJ 112b iZttLT&^-et&OlZJLy 
^>if^ntz.mmt, h'JA (Trim) «lifitP¥«n«. HJ AfltjgfCfcntf 

5ilTl^. TP2LJ tt, «afflJ»5 0 0 ©— gRSflffiK-r-S^-^^u/^SR 
112b©JS*. t&fo^Kifi*ULT^5. MRJBt 1 0 5 OMftllCtt 

» ^0MRI1O5 iliWCiit^^ltaiLtlltHro'J- KB 1 2 1 

a*i2tte>nTn*. fcfcu @29~i3 2t(t >j-kii 2 i©bi^$«is 

03 4l:SI/fc«t5C. ±8Bttffi l 12(1, ^cD*gB#££a63 3-^gB l l 
2at, iiiP 2Wi LT«t£-^©i|@£WT£tf-;U5r'y yg& 112bt* 
WLT^S. 3-^112a htf-Jl^y 112b K::feV>T 
, 3-^g& 1 1 2 a <D9\-m&. X7^7'J>^lll 2 0tWc!;El:MlTftg 

tt, 17^7 U >^*M 1 2 0 £¥ff fcffiM~*fLT*lft /3 SftLT^S. 0 3 4 T 

^-J^yyg|ill2blt h 'J A#|jS£W'rS5SMSSS# 5 0 0 £ 
fl^^l^HCVT.^ ibTlttgi-^)g|5^TS.^>o 0 3 2:fc«fctfBI3 4*^fJS«fc' 
"5td, ^-^^-y^gBl 1 2 btt^S^iae^^ 'yyji 1 0 8©±CMffiU. 3 
-*8B1 12att7thl/yXhll 1 l-C«^nTfcK«Ca8r)±*«ofcm' 

&*3, ±&«ffi©#*fflfc#ieW#»f;:WLTtt, #JxJ£> HI¥8 -2 4 9 6 
1 4^^«fCl3«*«»*. ZWjkmX'te, TH Otefi«fc 0 fe&ffl (X7^7U> 
^® 1 2 0^e>«tn«.ffllJ) <D&ft<Dmifi#t*\Z*:$<U&&5l3im&&ti'rZ>± 

0 3 i*«fc^0 3 4Ciifc»ii^7Kttt, w*©sHei&f^P#c»jK3 



i&Jfctt, ±gi$M 1 1 2|*j£3-^gBl 1 2 a 3&>e># — :/8B 1 1 2 b'vg 
ML, $ 6 — ^^u/'^SB 112b (OX7^7U >y® 120 fl!KZ>$fc$S8B$H;: 

> aafii^^y^s i o 8ifi»©^autcaa»ffl©m^«^3&*5E^"r«. z\(D\tnm 

fie $R © 51 tt |» T & -5 c 

±ffiMM*Mf$.^-Z>Jite£ bttt, 0U*.fc£, #l¥7 - 2 6 2 5 1 9^fgll 

Wfigffi l l 2 x-r^«/^xap*-&trTffl!±fc:, ±w 

\z. mz-ttXrty* U >^(Cct 9, MtHXK — 7D-f £ 0fc£»v>Sffiffil&JB/j£ 

:©7*M/^ ht)I(lMLT7t h U V ^77^MISILT/^- 

fiKf^o l©7HA/^->ll ±Mil 1 2 0¥If«i:tfStl.iiPA s 
^->5fnfc«T*W. iI07l/-A/^->ST^i7tUTffl^5 

ii 12 £^/&t&o 
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/hfcffi (fUA« i . OAtm^T) *^1-%>Mu n?->*m7Ltz7 v-un$- 

XhiCiO, 1. 0 u m&T©ffi»/hfcffl*f t£Bin/1* — >£»/£l/fctt 

(39 

in 

P 0, 7* hM©5^, ±fflHKffil 1 2<D^-;i/^-yygBl 1 2 b 

fc*fjfo b TftDR/jN&ti * ft -5 IS □ A° * - > Offi***B^|6l CiS* b T b * -5 o 

LTl/S5t^5P!life»^fc. — JK'C SttfEliP 2 W&Mffil'Mfrr 

St, fi8M#5 0 0 fcAtfifc-rstf-JU^-y^BBl 1 2 b©«^C#'J a — Afcl/h 
£<fcS. ^1 ill?, ri^Ua-Aj «tt»«|5#©l*ja5f;:JK&-C€5« 
JfccOflF&Stffc*. aH"tBP 2 Wj5*/JnS < 0 , # — ^^y^gBl 12bCD m 
Mtf'J^-Aj a*jBlEl£««£nfc< 1 2 bOftgBf;: 

&< $#fr, ±a&fiBE« 1 1 2 (DWtmtnt LT, 1. 2fX7gg©iM 
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is 

*%w<Dwmmn.'\v m i ©attjR*«t^2 ©Mm© 

$&f3, 4>&< £ t>3/\*;p h£-^tj oTfcil^o 
, ^2©J8teJ&a*. 4>&< tfc — •> ^fc«fctf«*'&ir'&&3:fctt:3A*;i/ h*s=t 
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&#&aue»ii tails bfflswia^ 

«»w^itiig$nfcm 1 ©8tti*ii;i2o8ttit, m 1 ©attJi ti?i2 © 
© satt'a a«gE»8fc raj m & z z. <d m «k 0 he n s # ft t -r s t * k aa @ 
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m m \z x v ^ > ^* £ n & c t k «t o ^ ©att s <o m v> -as £ & -r us 

5/ J U 3 - ^ A & «fc # «fc 0 & £ & CD g f fc (ft £ CO T ) V 7 T X & * ffl £ «fc 

# ( i *s & - 4i sis # co ^ j$ ^ % ^ n co m m & m $i w c ^ * r * «fc -5 1 c l t *> <t 
^ 0 



12 m m # *f in] ® m © — m f z * * v 1° m & ft l t m isj -r & 2 o © a s * ^ tr s ^ k 
«ntwt::s*g£n;fca! 1 ©«&»43«fctfss2 ©ateji<h, 3; 1 <Dm^mt^2 © 

<Dmwmm^mm^\^m^^z\(Dm^vMn^^\^\zm^r^t^izmmm^ 

ns^^-r^xig^, m2 <DMVkm±.\zm 1 ©*«tts^^->*a^wt*^^ 
\z^* v 7°m&Mf&-?z>xMt, vzfm±izm&ttm xmii. z\ 
ffifeom&m&ftv—m&teTm 1 o5antK*a«?Wfc:^^-rsxgt. n©s* 

m*m.o &o\z^^ <y7mwi&j&ztiit<D*>, z\<D#w7m±\zm&ttm&& 
j&zn&o m^x. z\(DMmtm<Dmm&fflm-znx¥-mk£ntc<D%, £©¥ 

Mf&znz> 0 m*x* z\<dw, 1 ©^ttj^^vx^ t. Lxm^xmmtm&m$i&) 
\z3Lv^y>?^n%> z. £.\z& <offii£(DM®im%M-(Dm<D~ gB£&-rf§2 <DW.&m 
rfmmmzBj&isn&o 

mmi&fc$i&]mm<D— &iz#r y y'm^ftvx^m-r^ 2 -d (Dmm^^tsm^iz 
iiwi:s^$nt^ 1 ©«tt«*5«ktfss2 m 1 ©ittit^2© 

m&m t<D?%\zmmm*ft\sxm9L^ntzmmni )vw>t*m~?z> tmz. m 1 
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m±\zm i ©#»ttB/^->*sftWK:jB/5rr£xg£, as i 

t» £©«tt*ts©^®*BfF£LT¥fiffc-raxg£, £©¥ffifc£nfcmtt# 
e±fc^fs©jan4BSB»o-SB*^-r» i ©itti^Mtsiit, -©^ i 

^©attBaj»ofl&©-gi5*^"rm 2 ©mttiiii£^i${cM-r&x>y5f >^*x 

g £ <fc 5 K L fe ©T& S. 

10 

f Jl 

13 liRWl:xy^>^$n5^tl:J; Dm^©Mt£)ggl$#©ftil© — HB£&ff?l2 © 

mmi&fottftffim<D— mz=?* v fm^^vx-M^it^ 2 ^©M^trs^t;: 
m%.m\zm&-znitm 1 (DM&m&£ztm2 (Dm&mt, w, 1 <Dm^m^m2 © 
M&mt<Dr$izmmm&ftLxmmzntcBm^^jiffl£&ii-tz>£2i\z, m 1 
© mwt m mzmmfctt ft m ^ e> £ © m £ 0 m n z> -n ft \z Mft-r & t # k t2«# 

aAyHO»I*ft1?*oT, jff5£<&«te«&#£Jgfi£-r*Xgj&*, £5 2 ©S&tt 
i^i^t^Iii, 3g2©«ttBJbfc:3B 1 ©#«ttBA^-->&amWK:JB(£ 

t^igi. us i ©^aants/^^ — >*<t^-€-o«3aofg2 (DM&m&m.? 

1 1 



ib m m m \z m m -r % m m ± \z % 2 © # m s / \° ^ - > * m n m \ z m ^ ? & x m t. 
$nfcan**fB±t^f&<z)«nte8B»©-aj&^:"r^ 1 <DM&m&m$i&)izMf& 

B*»Mjnfco^, z\(d%2 (DM&mtizm 1 ©*8tti/^->^ijii«i: 

m&m^?->mzwLMmzttB-?z>mm±izm2 <D}m&mn?->&mnm 
m*m.o&o \zm&ttmifimf&-ztirc<D*>. zwm&ttmv&WPmmztiTW- 

*mW<Dm<DgW. &m&£Z$MMte. ^T©|^BJ{3ckoT$ 5 tc IB 6 

- x *§ & & g§ -r * * © iff m m -e * £ . 
h-3 m 2 \zm< xm&mw-?z>rz®(Dmwmx'&z > o 

H4ti, 0 3 fclft<Ig&I»i!H'rs;fc«>©»rffiigT?&*. 
H5H HI4(3^<xe^l«B^-r^>fc^©l$»rlaEITfe^ 0 
H6lt 0 5i:«!<lSSRI9t4fc«)©lriiiHTfe4. 
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0 7«, 06 \zm<i:m&mw-?z>tc&(DmmmT*$>z><, 
nod 0 4 \zm< x.m&mw-?z>rc«b<Dmmm-i:&z>o 

01 1(1 1 5 UK X@^i»H^f^)^:«6CO^0Tfe^). 
I 1 2 it 0 8 f£^Lfc^®0fC**)fc-r3^!S0T-&3o 

^14H *^BJom 1 O^lCIICiSIIl^^y FcD$3jg^^^p-r 
0 1 5 (1 0 14 tC^Lfc^0fC*HS-r^>K®0T*'5o 

e> m m m & m -r m m m -c * & 0 

J^0iJ&^-r^TM0T-$>^o 

B2on 019 tcM< i:M%mw?z>fzsb<Dmmmx*$>z> a 
i2 in 0 2 o \zm< j:n&mwirz>rc®(DmmmT$>z>o 

12 211 0 2 1 ^^Lfc^rM0{'^fK-r^^0T^^. 

12 3H 022 iz^vtzmmmizftm^z&mmT'foZo 

12 4(1 0 2 3 \Z^Vtzmmm\ZMfo'tZ>&%LM'?$)Z>o 

125(1 020 \z^vtcffimm\zftm-t&&%imT:$>z>o 
12 6H 021 \z^Lfcmmmizttifc-?z>®MM-v&z>o 
127H 0 2 4 iz7j<Lrcmwmiz%ifo-Tz>nmm-e&z>o 

0 2 8 (1 *fgBJc£>m2 idiSill^A-y FCD¥ffi#|jg£^-r 

¥I1T*I. 0 
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12 9«> ^(Dmmmm^y K©«ijg^s©-xe*iftwr*fc*o»fiB0 

EI 3 0 ft, 0 2 9 Cl< xe£i&E-r*fc«>©»rigEn?&£. 
03 lft, 0 3*Of;:lft<Xg£lfciJI§TS&fc©»rISEIT&5. 

13 3ft, 03 2 Fl^ltSli^OXT^T'J >^ 
® ¥ff & $td5 * ^"T 8>r® 0 * § . 

13 4H, ft&0mmmf5.^y F<2$fi££^-r¥®0T&£ o 

ess i <nmm<DMWj 

0 1 A~@8A(JI7^7'J >^*ffif;:gifi&Blr®£^L, 0 1 B~0 8 B ftSS 

iiifixs^>ttjis-r*4^«0"c»*. m9nm3iz^vtzVimjzttfoL, 

@i O}i0 4{:^Lfc^ICMb, 0 l l ft0 5 iZTKLTcVtMlzttf&V. 01 

2 ft08 iZ7jkLfzVtmiZltfm-?Z> a jfcfc'L, illtit H5fr*tt**fi»JSl 

3 #<D0^£^H§L, 01 08 iC*tt*l6$itJB; 1 3, 15, 1 6, $J& 
D-r JH 4*5cfcZ>'^- — A*— M 1 7f OiS^MLT^S. 

•WTWl^JTft, 0 1 ~0 1 2 CD&04" \z£>VZ>X$foJjfa& riti^f6]j , Ytt 

#C Ylft^f^O^ ^©17^7 U >^B5 8 0 IZt&^M (Sfc««XeC*5ViT 
17^7 U 8 0 tte-SffiiJ) £ rwfij (Sfefttff^) J , ^<DKMM& r& 

m (*feft^^r) j tmz-tz> ! b<D£'fz>o 

#Hifc©JB!iBK$R3»ig#te-ctt. Hik:SLfc«fc5i:, #Jx.ftT;i/^ 
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4 (A 1 2 O, • T i C) =fc 1 ^Jx.«TJl/5 O/cC-Sa 

il2§. *«J3. 0-5. Otfm(Dff*?ii-ri). 15112 11;, 

«7l/-A»^tj£Sffl^T, WAK^-^O'f (Ni : 8 011%, Fe:2 
011%) *JK»2. 0~3. 0 ixnKDmfy-cm&.&dlZM&LLT, B^yKJE© 
Tffl5->— ;U FB 3 £ffiJj&-r£„ 7 U — A«6o^ffi©jedc#IB^tH-r*#*fflfco 
tr>Ttt, iitS. £CDT^>-;U FB 3 tt, 0>J;Ltf, ®j&T Z> M 1 3 \Z7jk b 

A°-TD-f tLTS, ±IBLfeN i : 8 0 11%, F e : 2 0 Ii%0M$t 
TS h<D<Dm, ^JxJS, N i : 4 5 11%, F e : 5 5 11% Sr^TS 

4. 0-5. 0 ^m<DJ¥^Tfl2J&L ^JitfCMP Mfc9*««fiff&) 

.to, -fm^-)v\ i m3f}mta-r^^7)i^^-mo)mm^mm'r^o z\<dl% 

ckO, WA«7JH t«k OSS ->-;P f 5 ^ t y S» 1 0 0-2 0 0 nm<D 

ff*T^fiJt-r*. #t~, ;p k^-v y Tin 4 jit, iSffiaeo7* hu y^^^ 

IOU-Kl> ->-;UF^^ y7m4&&ZSMRm5-t\Zi'-)l<F¥'ry-7 
Hli:SLfc<k5i:. y-;l/K^ty^*t6±l:'. ±gBv-JU FB 7 £ 

*9 i . o~i. 5 um<Dmz-x*m#iwuzmf&'?z>o z.<d±.w>^— )V fb 7 #y 

FB 7 <DJ^dc»W*3«fc^j*^ffiSStt» TgB~>-;i/ FB 3 ©«^tSS^«T* 
7-ck 9&5«&»IR8 <£^0. 15-0. 2/imCDg*tl)Jt§. 
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M®m*m-?z>mmim. m?uxmk& (FeN) ^ou^r^mm9 &mw.w 
izmfc-rzo z\<DTffiMM9\t, mx.\z, mm^zm 1 3 iz^vrz&ofcw-mm 

ftoo -?ut>t>. £?\ mmm8±\z, mz.i-ix^v?>j yyiz^o, mxu^ 

it@im&ffi2. 0-2. 5 //m<DJ¥^.T?^J5£-r-5>. m^X . ffil£<DMWi&£tfM 
l^tt^^X^^ffl^t, «i|itf l J7^f>f^t>l7f>^ (Reactive I 
on Etching ; UT. TRiEj fc=fc K> mtWiM £ X y ^ > ^ h X A° 

>^?im«> -f U >^£fflV^ c ^?)xy^>^j§g£ r> %m^ 0 Z\(DTc 

g> % i-yf >^atttR i E&m^z>z\t\z£ d, -r ^->s u >y*ffl 

^^cfcDfc, TMS 9 5IPIP B 11?Mt§ : t^tf R I EtUSX-yf 
§x^^>^^x«a^^x>y^>^B#<Dinx©^^^ox^^>^^^^^iE 

^■r^cii^cfc o> tsbm9 (DMmz-gTz>mm&& vmmz^z z\t^m 
ttz& 0 z\<D otzjLy^-ytfgiVKDmiEitizm-r&wtiffliz-D^Tiz. '&m~$-z> 

1. 5R±0g^I$fg^ft5iMi<!:bT, (FeCo 
) , i?)Vu-^l±zi rt)V Vfk^&mitm (FeCoZrO) $LtMV)VU - ^7 A 
»-&&gfl:«& (FeZrN) ft£®7 ; 6^7 7XD^5ffl^l»ct'5 tLTfe<):^ 

x. TffiMM9&, *5tw\z&vz> rm2<DM&mi <D~-Mfcmizftm-?% 0 
fr^j-m&mo. 3~o. 8 um<DmfrxMi&Ltc<D%. mfe<DKft&&mtm. 
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ft, 0U 'T)Vm&& (NiCu) fc££ffl^<5«fc"5K:LTfcJ;V>. #«te 

ha^-> i o £jgj$-r<s&«>©xy3 L >^$&an;:j; d . T)i=n-m<Do*>, m 
;i<z>#ffi8teJi/\°^-> 1 0 xn-hA-f h (th) £ftjrr£i»K:gjp© 

ftitftS^n-HA'f Hfnfii (THO&B) 

fcmiffi'JcD^ (^T, TgHU^J £^5) MRi5 <Dm<b'&M<D 

0»Jx.fcf, «ti/^-> 1 0 <D'J>13.< £fcffi«S»8Bie#)&*, T^aS9(D¥fi 
V»T^dcSn*±S5si? — JU^y^ 1 2 a c (i4#I) CD 5 , _h|BcD#4M^ 
€<5*»e.T»S. «tti/^-> 1 0 (DWtmimt: lilt _Lf2Lfc7 

)v^-ruE(Dummmun<Dm. -ytrjum (nicu) &£©#«tt&«*m 

o 

«k o , fliAtfr^s ^-«t o u&mmifv v ~?m 1 1 &m o . i~o. 1 5wm© 

td, IB®** >y 1 1 tt. T^^M9 cD^ffi«h#^teBA°^-> l 0 cD^®<h 
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t£ji/\ o ^-> i o±ku&j£3*ifcgB#«: r±^^^j to***?-* Z 
aae^w^Bi ^fsgncisw-s r^^yjij o-^^jic^jk 

. 1. 5 ^X7&±©m*»^ffii£*#i"*«tt***iK «Atf^b«<fc 9&*# 
-Jl'f-^illl 1 2 (£*T> ¥K -rSfbttJSj £*>V>5) £^0. 8~2. 
O^mOli^TMtS. — ^y^ffiBJi 1 1 2tt, Hlgl:*UTI 

5(CA°*-- >^£n3<L££&3itfjMJl£ r^KSj £ffcO¥L. |^«£^8B 

fcCD£-r£o 02 tc^bfcctan, # — Jl^y yffiKB 1 1 2 ©MBBtt, 
#a't±SA°^-> 1 0«t«fcoT«^$nfcT%©|HIia#|jg»c:^LfcIHIiOi*^: 
t" £ <£ £ £ . fc*3, #-J^«y^iBIl 1 2 0J^^tJWtLTtt, 

T<fe£A° — 7D< (FeCo) , yJl/3-i?A3A'J^^ 

&m.\tm (F e C o Z r O) Sfctt>?;i/3 — ^Afife^^^fctl (F e Z r N) is 

i i 2^\ *mw\z&v% rmmi mi <D—m&Miz*t 

fr\Z, 0 3 \Z7jk Lfc&olZ* 0»J*.«CMPfc£K«k?K ^-J^y^illl 1 

-> i ocDSB^^^cto t>M(fti©««c*5W*3j5-;p^ L y^ , irKB i i 2(Dmm 

tfmo. 5~1. 5 jtimeSEfCttS*Tff -5. 

{fcBfc, «f»J^.«7U-A«)^#ffif3«kO, « (Fe) , -y^ (N i ) *3=fc^ 

(co) i. 5y^7,ysx±(Dm^m^^m^^T*mmin. 

M%.l£tk—yfr)l'3rt)\, h£ri& (CoN i Fe ;Co : 45 N i : 3 0 

mm%, F e : 2 5 <fc 0 — ;U3=- y :78B 1 2 a 1 . 5 ~ 2 . 5 



18 



\z. mpsb 1 o k(D±^(c*5tj-^^-^^<y ymmm 1 1 2 ±\zmmmmm 1 2 

b *M#lW\ZMf$.-tZ>o fffi 1 2 a&ctOTSM^gB 1 2 b(D3X7J« 

, ±£BM 1 2 cD-gB£#f/&-f £fcOT&£ 0 fc*3, "7°^ 1 2 a <DM 

fifctmtLTtt, ±IBLfc3-Q©^S7c3Slt*(C, i^oA (Cr) , #D> (B 
) , & (Au) fci;tf&a (Cu) ®5^©'>&<<i:fell$^SJ ! b©S;ffll/^cfc 

frSJlEfc, 3fc«88Bl2a(l) , 4 , r^gBl2a(2) *5«fc tf&aH8B 1 2 a (3 
) £^A,W3o ftSggB 1 2 a (1) fcfc, !2^^#:±a)|2iS h =y v ^fiSSJTTS 

ts. #-;u^>y ygp i 2 a zMfcir z>m<D±m<D rmfe<Dfam] 

. ^-JU^y^aJl 2 a^lHe^^u/^e 1 1 ©TS!ffi«*^±©««fC3&^t-C 
®SEl-S£&fc, «rt> #ai±ISA°^-> 1 0 ©SffirSWflcSiBB 1 2 a (1) <75M 

tf, 1. 5 ^±cDiS5^a^^£Wt-£fi^y^;i/3 AJU (C o : 4 5fi 

fi%, N i : 3 011%, F e : 2 5li%) fc££JIH><&«fc"3 tr^*. K\Z. 

z\(Dmmm±\z, m?n^^^ 7~m<D7* h vvt. y (£*t, #k r^^hi^ 
y*7 hj ) ^i^it, 7 * hui?xbm (m^-a-r) sffiSti). # 
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ItLTffl^T, ti»offfil:J:t). ftzy^a^h^ (C o : 4 5fi 
B%, N i : 3 011%, F e : 2 5fiS%) 0 ft -5 — y 1 2 a £ 

#J*J£R I E(CJ;D> tf-^y^MBJB 1 1 2 Slyf >^LT/^-->^ 

y/Mi 2 a43<fctffiBK&siftgBi 2 b ©-enen©ei£ffi««ft©gB#;&*3i&fcj 

12c *5«fclflK&£*aBB 1 2 d^USft«. ^-J^y^UB 
1112 — Z>tztb<DJLy?-y>fJ]m£: ITR I E £/JH>£ £ itc 

=fcD, ^-;i/^>yyg|5l 2 c *5«ktf«B&gSiKgB 1 2 d &iS»«a^$gl$KT?J&/£ 
•TSJl«t^T?^S. ft&> #-;i/f<y^«l 2 c^*^t«fcJi>OX7f >^ 

b © -en-en gftfci^^^n, <d mm um'j>~t & z. 1 1. ft ^ . 

Kfctt, Any>7ciSttJiyf fcl^tftfisSI (Ch) , H 

mt^vy (b c 1 2 > , mtfcm (hcd , my^it^m (c f 4 ) , a7 

WfcflSIt (S F 6 ) *3«fctfH:*yt3tfn> (B B r 3 ) (D-5"fe© / >ft< £ *> 1 «C 
tKHI (H 2 ) , (O z ) , ^.m (Nj ) *3«fctX7;U=f> (Ar) ft <i£ 

LfcX.v^ytffiX&m^ZtPHZ, JDXi&SS 5 0 3 CDtW 

^ff3-i{c<k0, «f#fc» ^fc^<fc Dft&^-Jl/^>.y yiiuiKJl l l 2(:Mt5i 

y^>^ma<7)'fk^s*s*«ffiiisn*fc8e), tf-^-y yg& 1 2 c^^nmmm 

WiW> 1 2 d <JDJgfi!tKI?T*l^ra£«k OVISTS C £**T€r£. ft&, X>y^>^ 
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ft-ll^y^M 12c *3j;tf»8&&8&SB 12dtt, tf-Jl^v 7& 1 2 a^J; 

of«HES»s§«asB i 2 b o-€-n^ r ntsKi^«i©«iigWii*a*W'r«fc©-c»s. # 

1 2 c it, t£-)V3-VJ , W> 1 2 a(0»l 2 a (1) , 4>ia«P12 
a (2) , 1 2 a (3) K*fJST5$teSS8B 1 2 c (1) , 1 2 c (2) , & 

2 c (3) <5fe<DT&3o ftra 1 2 c (1) it. fti&ffl 1 2 a (1) <fc 

a&cfctfSBK&i&gB 1 2 b £|SI«l;:, 1. 5f77K±©^^TO^$tt§ 
±Tfc2 5>SU$nfc# — ^^y^l 2 a (±eBB») :fc«fctf# — 1 

2 c (TegB#) ©^n^n©^j£ig*ii£"r«8S£n*. z\z\^, 

7gPl2c^\ 2|c55^^*3^S r^2©attMj <D~m<£MiZttJfc^Z>o 
tf — ;i/^!y^SSl 2 a<D5fciMl 2 a (1) *5 «fc Iftf — v 1 2 c ©SteffiiBB 
1 2 c (1) *58WK*5ttS r-SffifiU^J ©-^#0>JK:*NiEb> ±8B#-^ 
f-y/12ac^ *^BJ(c*3tt^) r^cDi&ttJSg&ft-J © — Jtrft^J izKi /gf £ 

o 

iii!|?-^«^12acS77^iLT. ^JA«R I El;J;0, 
(«B&f£8Bl 2 b, 12d©Eiit5i<) 1:^0. 3~0. 4/img|l 
-yf >yt*. l0X-yf>^ICJ;O, fae^* y :/B 1 1 ^.fctfTSHKS 
9 CD 5t3>, iSK^-^^y y 1 2 a c ©Eiftffi«iatt©<8«fc43ttSffl5#a*aft 

CDJ; 5ft*«ttI/^-> 1 0 cDjliRl$|££«, 7JU5^- (#m'l4JlA°^-> 1 
0) f:MtSX75 1 >^)i^^^ (TMI9) C^TSXy^y&gEcfc 
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^>^5affitCckD, 0 5&J:tfEI l 1 t^LfcJ;? h u A^it^W-T^aM 
1 0 0 /Wfi££n&. :©aM»10 0lt tfc-Jl/^-yygB 1 2 a <2ft£iSi 
1 2 a (1) Tfs-)l^y~?Ul 2 cCD^ESgPl 2 c (1) TSBM9(Z)5 
^©Ml2a(l) ^^^f^-r^^^-i, ilOTSBM 9 O-ffltVcffiffl 1 2 
a(l) ^^{CctoT^*n/cie^^^ v -fM 1 1 CD -g& -?T#|j£$ 

BE®^* vrfM 1 1 *3<fctfT8B»ffi9 €r R I E «fc D X y ^ > Rg 

£&\z. 1 0 0t~2 0 Ot:<0&Hrt£fc*«fc5Ki~£©7&*#2ST?& 

-So :0<k^^fl^*J;WSTM^TR I E{c=t^x>y^>^5fia 

&ftoz\£\z£o. j^v ^> ^mm&mmmizmw^fctf zmm-t & z. t^-c^ 
z>£&\z. x<y ^>^5as^^-r§B#r^^=k ogit* n i©i'> 

mi 3£if$0. 3~0. 5^m®f*l!MT§. 

^{', 06i:wl/fc<t5C, ±SR3j? — y 1 2 a c ©EIS<S««k 0 fe^^ 
(fiSBS^SBl 2 b, l 2 d<Die!£M£l&<) K*3W-S¥fi&*&ig:IK 1 

3±n, ««jA««»«e>-3*tet«fco, (cu) ^.vuzmmmmzm^ 

y KfflCSKa'fJPUSftl. 0~1. 5 # m©j?*Ta^Wt J^jsK-T d 

*3tt**&»Bi i 3±i:, zi-r ;ws5J*su i4s *«MK3-r ;u 1 a t-mzwt&LS- z> 

JkiiiaH 1 2 e h (H7#I) i:£«SllWK:&tt;*-ti-Sfc*eD , b©T&*. 
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522 »c mmmizmnvt^^m. mx\*y* v wt. hfc£©w«*e»*m& 

^(c, c©7*M/^hfi(:*flT, MAtf2 0 0t;~ 2 5 0t©«fflrtl:^ 
^yX h^^WjLT^mzi'f ;p l 4 «©##i|flM*l8Hft < «8&o< b, ^Mzi 

-f;n 4^©#^i»ra*iifi»^-rafe«e><o*fi»jKi s^sns. ttftii 5 

*JB/£f SB&Ktt, iiil 5^il3<JH 4*«fctf3-f ;U»iKg|5 1 4 s (DM 

, m*.\%7)V^ i-m 1 6 p &m 3 . 0~4. OtfmOS^TMLt. ±g&tf; — 

2 a c , aSS^I^ffi 1 2 b, 1 2 d , iia'fJH 4 *5 «k 3 -f 
M^l 4 s^i3«fcoT*tfiJt$nfc|H10«liftfi«*iil9:"rs. 

2 a &£Z£M$&mMU 1 2 b d**ttJ"r S STff 5. le^H 1 6 ©MlffltH 

#fr, m 7 iz^Lfz^D ic, WA«RiESfctt'ft>5 l J>yi:J;0, a-f 

;H£«fcSB 14s <0±^*«oTlriS«fi»Bt 1 6 £g&#tfHCXy ^>^bT, 3 -f 
;H£ffiSB 1 4 s £&I@fc:fc^T^j£SnS3'f JM&JfcSBilSl 1 2 e h 

75-^e>^-;U^u/ygB 1 2 a <D&m& l 2 a (3) <D±Jj\ZfrWX<D&m\Z. ±gP 

1 2 o)— ffi&mf&-rz>±ffi3 — z 1 2 e &m 2 . 0-3. 0 nm<Dm^-xm 

$l&dlz : Mf&TZ>. £»_kg&3 — C 1 2 e te, #J;U£, 1 3 tc^ bfc<fc 



23 



ffl 1 2 e (1) 2e(l) (Dm^^Zid^X^- y 12a (DM 

Ml 2 a (3) CO-g|5chg|5^W(C^--/^-7^y-r§ct^{CM&-r§S^^i 2 
e (2) ££-^A,T^£„ ±g&3-# 1 2 e ©If ^W#^O^Ttefgi£-r& 0 ± 

gpa-i/ l 2 eti, ^-<£t£#g|$5H;:43^T, □ i o k &mCTM3&t%mffi 1 
2 b, 1 2dS^bTTMl9<!:I^WI:a^$n§tftll > ^-(Dtij^^^H 
&V>T, 12a §^bT^-Jkf7 1 2 c tfeemW^jl^ 

3^fJl/Mil2eh[t 3i<;i/^^ie^ 1 4 s iz^gBlHl!® 

mn.wizmm2 j &z>fc®(D ; b<7)-v$>z><, ±33—? 1 2 e&^u^-r Mg^sen 
^wr^att^^T'S^^^^a^^^L-fe©*., zvmit&m&R 1 e^o 

Xyf >^UTA^-- >^-T£ Z\£\z£ D±gB3-^ 1 2 e^£^/&-f ± 
g&3-^ 1 2 e ^^^-r^^-^r^^^Tfc, TgBM9^£JMUfc*§^<h|W|*I 
R I E t=t^>X^^>^5Q ! a$fT-5^cDX^^>^^^ (X>y^>^^X© 
tfXSfed^iDIfiS^) ^iiiE^T-S^tflcfc D, ±g|53-^ 1 2 e SriSffi^ 
fr-DmmfflXMf&TZ> Z.ttfX^Z>o 

1 2 a CiSttSfraSBl 2 a (2) £&«SSB 1 2 a (3) £ ©Mtii 0 h&Jsiz 
TM$tl^l7^7U>^®8 0 (0 8#i) (DMfrb^O. 5 W m£l±i^ 

nttitsi5 fc-r«©*w38"c»s. x7^7 u 8 o a> s-t-$Hc»in 

fe{ifi(C±^3 — ^7 l 2 e £B2Sft"rs«fc o \Z-tZ> Z\ HZ J; 0 , _kg&3 — ^ 1 2 e 

I§3e£Ih1jE1T-5 H t*J-et5*57?»5. Sfc. #J;U£, ±S&3-^12e©S 
&3S<Z>&Bj&*» tt^^aKl 2 b, 1 2 d©Mja©ftttKS-at5«k5C 
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# — fr^y 7°ffi 1 2 a , 12c (J:l^-Hyyi2ac) , 
m^^ffi 12 b, 12 d*3«fctf±SB'3-* 1 2 e k:<k o T*lfJ&£ ni>±MI 

£^<D±g|S3-^ 1 2 e raafc*5tt<55£#W#|jI«* 0 12 \Z^ b fc J: "5 iZfc Z> 

o 

*u 

m iz-D^xmm-r^o 
in 

f 7 1 2±i;^-J^y7gi!l 2 a^Mt, Z\ (D#-)l?- y 7W> 1 2 

|| a t LTffl litJS-J^y yWIl 1 1 2^/^-->^f§^ti:j; 

IP 

13 ^IftKi 0 , ^-;i/5^>y ygB 1 2 c &?^j«-rsfc«>©»!jgXS*&BiJ« 

-tZ>Z.t&x°^Z>„ ttit>*>* 3p-;^y^MKil 1 2£MLfc» 

#-;i/5^y;/g&l 2 a^m^-fiZ^-JV^yZfmi 2 c£fl^T£fc£>K 
SrfctC, ^ — )l^y^mmmi 1 2 — z>^t§fc^07Xi7 £M 

112 $/^--'>^t5fc*07X^iLT#-;^y/'» 12a Sffl^T^ 
5©T, fffc^A 0 ^-^>^fflCD-7X^&^^-rSXg*^^i^So 
?7^tlTfffl^tl§#-M7 12ali, ±ffi-# — )]/3 L v Z? 1 2 a c <D 
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mmm 1 1 2<o^ffl£CMP&«^;:<fcDffl&LT¥fi^tt■s<fc5^cLT^>s0-c , 

» i2kTo&?tem&uz*. 9, ^» 1 2 a * a«S c t^T 

^fy^illl 1 2£¥ffiUfcb&(^£, — ^ y 

^iin 1 2<o&mmz* rm (#«tti;^->i 0^) ©no a 

iSiic.ioTffiftstifcTtf! y°mmm 1 1 

2) ±ic*viT»^3i**fTt)n-&fc«), vtmomet Dtigt* 

-/m 1 2 a K&tt^Sfci^gB 1 2 a (1) <Z>#g&0il*.tfij& 0 . 1~0. 

. ±g|5^-;i/^^yi 2 a c ©Sftaf^id^F-^-T-SClti:^*. "T&:b^> ±2B 
71 2 a c £#fJ bT^fiJcitf f', 7l/-AfeotSl:J;oT-JSb 

©Mi:^g&7* hi/yx hmvmmty * MKcarrs irons m 

2 a c *^i«JLT^^cT*Ci:tc:«k 0, 8PT?&<5 3p-;i^y ^fiB 1 2 a £ 

Mfc-TZIttiXDy* h M£©ffilJ3tt, iSPTp-JI/^y ^1 2 a c £-fi§L 

hJKOjK^OM^fc^O* 2 aOM«S^|pl±tSC 

<h £ £ . 

*^i©iiT«, i 2 a (Dmmtnt it, ^> 

^r;u*<fc^3/i;phS"&tnKtt*rw» mx\-£$k~v>r)inn)],v&& (CoNi 
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Fe) J: "5 \Z LTV^S. — JKC £ <Z)$cX y ^r;m A*;l/ h A°— 

O fcii<fcS. Z\(Dfc&. y ^fBi 1 1 2 £a°^ - - > ^"T -5 

i 2 acoflgMo *«i«!i-r*c:i:^Tfrs. unc«tD, ~?mmm 1 

1 2 */t^-x>y-r^fes6t^x>y *r)v^n)i h-g-^ct ofcatf-^v yas 

O 1 2 aOJS^fc&ga^ + SH-ffi^LT^i&H^**. tf-Jl/^ 1 y 1 

IS 

P ygB i 2 a (Di&mtnt. VToim.-y'rjlzi^ji h^^tt, jbje££ 

i 

h X, IWJp-^y^l 2acS-jfiLTMb«k5tt5i:, rt8B*S#a>#£l 

□ l:iBLTtz^J^/U h-&^^SB^W^fijnfcO, WnTL£<^, ±815 

tLttt-*;^3/U US ±g|5^-;i/5 1 y :/ 1 

2 a c £##JI*/£L, Jp-JU^y ygpi 2 a©JKI?S:aftf3Si<-rS3:i:^«fcO 

r#jnj *fe« rfdj&tnj ^emu sp-^^^ysB i 2 a 

3*§^<fcDfc> Jj? — ^ffl5 1 2 c *ffififS3& i 0^ra"X?^^t"rSClii:^T?# 
R I E(' e fc^>X^^>^MS^jlIE^X<y9 L >^^frT^*3^TtT5 
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mmvmmizmt tsbm9 ^±^3-^ 1 2 e tm^-r^m^iz^ 
^fe> *nm(Dmm>-v\$. ±m^-)v^-yy 1 2 a c *-?x>7 t^xum*^ 

v fm 1 1 &£tfT3BJM 9 ^I^l:x7f >mfcJ6®fSil/TR I E 
£ffl<^££5fcLfcCD-t:\ ±fELfe^-;U^^ 1 2 c ©M<£>il-&<h|p|*I<7) 
f£fflK<fcD, §2^4^ ^ 1 1 *5=fctKT^JM9 ^*fT3X>y5P>^flDl£iSi 

is 

|| ^^McD^^Ttt, EI5:fc£tfl3 1 1 \Z^L,fc£olZ, ~JLv^y^%M 

]5 CckoTlI^ 1 0 0 $f filctS^C, ±gB^-;U^>y ^1 2 a c (D^fflM^ 

= P K£>tt£#ai4/iA°^-> 1 0<D-^fcX«y5P>^LTl££T3cfc5f~ L^OT 

s 

IP 

£±g&3-^ 1 2 e £(Dffl$:mm\zmM-?Z>Z:£rfX*%Z> a 

zmfeLrcMe*. mm^-on 4<D±yo\zMm^n^>z\ttr^^>mmmi 6<dm 
m\$. 4?-^f7^i 2 a©ifi:te#ti)iti^5„ z\(dx vum^iza 

Z>fc&\Z\$, # — Jl^y t/SBl 2 a<DgU¥£JS< b & tt*Uf& £ & U e 

±IBLfecfc5^, tt— •v^rJU^A^ h^^«fc 0&*jI? — ^^y^BB 1 2 a 
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mm * Ktra& < a * ^ < t z. t a*-? ^ , t i&irr 4:t # & . 

08, 0 1 2*3<fctfBI 1 3 £#HSLT, #*M<0^Ji8£^5»IK«^ / s 
01314. *^;6fi©JBJi8K«*»IK«£t'\!y K©8*ifi:£feK:«fc DSiiSSnfcfS 

;H4C^^TH ^-<Dg* , mgB#<D#-£0^L, *8ittl;^->ioi:on 

Tfcl, *©fi^jfi©*£0SLT^S. 08Ate, 01 3 fC:fctt£VIIIA -VIII 
0 l 3 d^Lfcck "5 ^fiSttBA^ — > 1 0 ©SkWWOtefitt, xn-hA 

-f h (TH) Sift^T £R&©g2p£&3{£g, ffc^^n- h/W hif Dtl 
(THOfil) (TH) «, #8ttl^->10OS 

itrf^©{4H: (THOfii) *^I7^7 'J >^ffi 8 0 £TCDg£ <h L-TJl^n 
£o @13i:*(t5 rMRH0*fc«J (4, MRI 5 ©fi&SSO&H, T& 

b^MRA-f nfitSStT^S. MR/Wh (MRH) tt, MR/\-f ht' 

TH0S1) tMRA'f Hfnfil (MRHOlig) <ktt, 0»J*.tf, (iff-Sl 
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c , m^mm^ 12 b, 12 d*3J;tf±S&a-* 1 2 e lU^TKJtm^ 

±0153-^7 i2eH, ISIK^'f ;i/ 1 4 «fc DfS£ Lfc5fcJfc*iR&-r 
fc®«£Wr*3-*aBl 2 e (1) 3-^SU2e(l) £9 t>/h£^-j£IB 
*Wr*S6ISISI5 1 2 e (2) <fc£^T?V>*. 3-^91 2e(l) Ofitt, fllAfc* 

OtffloXlIonT^^ttSSi^t^oTl^. tg^gB 1 2 e (2) © 

IS ft, m*.\*. #-;Pf'>^12a©«»»12a(3) <BlB«fc 0 < 

-^yygRl 2 a iTi^tLT®*-J^-y^l 2 c £ Kcfc T#ffi££ 

#-^7^ 1 2att, >^®8 0 SMgl'SteflSBB 1 2 a (1) , 

ffMl2a(2) ^ck^SgPl 2 a(3) £^A/Tr^£o dne>©&«H&tt* #J 
M(Z)¥®Mm^fc©?$5. ^SKl 2 a(l) tt, 

tWl2a(2) cDipS«5fe^^ 1 2 a (1) ©i|i«k <0 < . feiffiffl 1 

2 a (3) ©ffitt + rafflJ 1 2 a (2) ©l@«k 0 fc-^TH*. TUt>t>, 9c%H 

aR12a(l) itWl2a(2) <h<0^«g8K» (£IT> ¥fC l O^^gU^j 
£fetr>5. ) *5«fctffraSBl 2 a (2) £&S&gBl2a(3) <h<D^£igB# (WT« 

Tlr»*. ^-J^y^Wl 2 a£#ll£T*&ffi(fc<B£«;£ffl©*^«SVM;:— & 

# — Jl^y 1 2 a d&tf^lg 1 <Ojg|g?B»0)fi:Btt» MZ.i£* THOfif 
(ifciSMRHOfti) ©4fcB«k O *>&iSUTH*. ±SK 3 - ^ 1 2 e (DmM(D 
iill 2 e f ©tltt, mXU, S-Jl^y ~/m 1 2 a f~:fctt£!g2 ©jgfcggB 

I8 0*6«nTfifiLTH5. fc*3. _k£B3-^ 1 2 e (DgBfSteBte, *f I 
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©eiiSS- gfc"T£ J; 5 tc LTfc=t^„ ±gB3-^7 1 2 e D^-;^ >;/ 7 

Jt?-i^7^12a0ll0imi:*^T, ft3Sg&12a(l) (D$JM 
£ + ragBl 2 a (2) <JDMfi!l'©JB»jSi**3!*3-&3 — ^— g|5C*3^«A^r tt, #J 

1 2 a (2) j^SflcflBBB 1 2 a (1) »ft A"T §I$Oin§ Ritffcf * £ £ 

-fffl 12cfJ, #-;^7^3 1 2 a <h &t£|WJti<D#i5£ **"T & *> 
#-;i/^y:/8Bl 2 cte, #-)l?-vy°ffil 2 acDflc^gBl 2 a (1) 
, 4>rafi|5 1 2 a (2) *5«fctf&*S8B 1 2 a (3) C^ftf nSlStS 1 2 c (1 
) , ifPflSP 1 2 c (2) 2 c (3) £^A,TI^£o 

0 8 (A) , m 1 2 *5«ktf 0 1 3 £jSUifc«fc 5 ±884? — ;i/3=-y :/ 1 2 a c 
tt> 136^1- l ©Tia:<IH«±d i '5±g:fS«±»c:A^tT3aiffibT^S. ± 
g&3 — ^7 l 2 e <75iffffl'Jco — >y :/gB 1 2 a ©f£«83B 1 2 a (3) © — 

«tffi»Wl:t-n-7>j;^LTa^Wl:Ite3ft. ^-)V^ y ^gf5 1 2 a £^ 
LT^-^fy^l 2ctfeIIWl:HS$tlT^I. 0 — EI 8 (A) £><fc 
tf0 13(;SLfci3l:, ±3&3-^ 1 2 e <D'&Jj<D— 3B«» UPgRl 0 kfc*s 
HT, WSi!fl!l2b, 1 2d^^lTTMi9tfcIMWflS^$nT^ 
3o f^fc-fe, ±gpaHl 2 (±g|5#-;U^>y^l 2 a c, fiS^^^l 2 b, 
12d, ±gfl3-^12e) iTOTi9 izW&mZtl&Z £\z£Q * MsfKDfc 

3>r;i/S5«KaB i 4 s cfej^JS^ i 4 x^nfnifijt^ntt^. ^©sb 

;H£JftBB*l 1 2 e hd^fiJcStiT*3 0, »M3'f^ 1 4 tzi^ fr&m&tii 1 2 e 
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0 1 2 &ckOT i 3 fc*bfc«fc-5 \z, i^m^mn^-y i o 

fcf, ^<DSitu^\ . Tp-^^y^fflS 1 2 c K:fcttS5te3B8B 1 2 c (1) OliSM 

m p (vmmizm^ &ftm&£zfm%:iz^>^Tmji-? & . 



m 



a - 

1~ 



|5 ^-^<7)sBisi&^fe*^iB@^#:^e»©x-^©ii^iji^{'o^Tffl#^i^B^-r 

a 

in 

O £<D<h£fe£Lifc«3fni» ±.ffl3 — f 1 2 e |*l£3-^gB 1 2 e (1) j^S&Hftffi 

1 2 e (2) M£1$L> ±g&3-^ 1 2 e i^^K^^nTV^^-;^ y y 
ffi 1 2 a 1 2 a (3) ^fiftA-T^. 1 2 a (3) « A L fcMte. 
+ IR|gB 1 2 a (2) LT5fc*M 1 2 a (1) •'vgHft-T*. 1 2 a (1) ^ 

mmvtzmmt. £ ^k^xt^tu >y® 8 o#j<Dft^#K£jii-r£ 0 z\ 

^ — )V^y 2 a<D&&m 1 2 a (3) tflSA b fci&;f£cD — # 

-JP^y 1 2 a illMWfClji^^nTV^^-;!/^^ 1 2 c <7)&ffil8B 1 

2 c (3) tCfcfcffi&L, Was 1 2 c (2) Sift LT5t^ 1 2 c (1) <D5fc 
S^^ST^iJii-r-So ft$SSig|$ 1 2 a (I) *5<fctf$fc«i}gB 1 2 c (1) CD 3f ^ 
$Hd£UilUfc&j|itc:«fc iHS^ty^il l£#©^8BlZlBeffl<Z)fI*HB#J&* 
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£«J«r£-£#IB&##±TK:Eift;^fc2 0<Z>«& (Ml2a(l) , 12 

c (i) ) tcfcoflijacsnsi-sc-rst^t'* m^vBtiLtfti . s^x^EX-to) 
fcasffissm/h-fbufc^^iccfe^Tt), «3fc©ffifn^fca*«jf&i£ft, ass ©is 

□ 2 c (1) ©^n^no^«aj*-c+^^so»m*^*&sn-sfc«e)> mntc*- 
|| *mm<nMm-cte, 1 2 a c * 2mmmtL, ^<d± 

1=1 

■P fflV^ Ti^Tc&5*-J^^^12c©«WtLT-y^Jl'i$ffl^ 

□ £cfc5 (CLfcGDT> C©«^»C*V»Tfe, fttlfc^-A-^-f h«Kftt©5SffitSf 

m 

©e«M*ttt<so*^i;TL*5 Biffitt^&s. — #-;^>j/^i 2 c© 
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1 OcD#^fZ=t<3. ±.ffi#-Jl9-y7° l 2 a c «fcT8B««9 <t©WK:ff*©?i^ 
BBS** 7J1 1 1 L*>EtS:Lfcm§£<fc 0 =fo> #«H4S/^->l 0 (DIEtS:^! 
mzttfo'rz>fc1&\Z&\,*T* ±ffl5# — 7° l 2 a c ^SIH&^r-v y^l 1 1 

*ffijauTTBR«iS9^«^3&*e*R-r*c:t*«ifi«-r*it*«-e#4. # 

attH/\°^->l 0 CDStfj^^^-;U^-y fW> l 2 a©5fc«B8Bl 2 a (1) 

1 2 c (Dft^gB 1 2 c (1) ) ©®«E««rtfc:tee'rSJ:-5f'-r 
sitdiO, ±g&^— y" 1 2 a c ©H&£ig«fc:fcv>T ra3c©itnj 

#»ttJB/^ — > 1 (Hi, ±g&4? — Jkf-y^l 2 a c *>5T8B5Bffi9'^S8l 

*mM(DMMTte, tf-fr^yy&l 2 a ZmrfL^ Z>ft%Zffi 1 2 a (1) 
, +raffl5l2a(2) , Ml2a(3) ©*n^n©iWl, W2, W3**W1 
<W2 <W3 ©Mffi:;fc:S«k"5 fcbfc©T, ±IB©&gB{i©i&^# U a-iH 
ilfnvi, V2, V3it-«)i> §MP B 1©lM^'Ja-ACDiIfcSfcVl 

8P1 2 a (3) ^S^raSBl 2 a (2) Sift bt^gfl 2 a (1) ST^T £i® 

1 2 a (1) Cttt^&l©8«msn5. £©<fc"3K:, ^-;U5P>y 7gB 1 2 

it. 7^ i 2 c iz-D^xhMM.T*$>z>. 
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^JfiOJBtBTtt, 1 2 (jp-^^y^SKl 2 c 

p -J^y^MIl 1 1 2 &#|*3c"rSlKtt«W©«^ffifl[*^ 7^-;i/^>y ^ 1 2 

2 a) iDfcTlit 2 c) K&UTM^JS^*^ 

* l 2 ef(DM^iH> * 'J >^C<fcoX0f^oHtWI^f^l 

35 



2 as jEtcfwrau «j»wfc:^j«$n-57j?-;u^y^ r epi 2 co^gBtc^ 

IS 

'P II 1 2 (Dy\°^-->^B#{C*5^T^X^ £ LT«ffi"rSsJ?-;i/5 L y^eU 1 2 a 

in 
in 

SU 1 2 c #£^/&T34i-£<h|W|*ilCD^ffi, f ^i^^XA'-y^ U >#&&Zfx.y7 
>^lSi^5«k3f:LTt>«kK £<0«fc5fc«^f;:fettS±BB©'&8B&<7>Jg 

§^<t^ctD> ±&(D&m&&ftmmfr^mf%i%^mj&?z>zizi!fi-c&. z\cd& 



36 



{C^ttS^J&ttJf A°^-> 1 0 <D — %&<D&$:B£;'?Z>& O \Z Lfcrt** ^flt: 

nKHSSnsfcweiite^. #JxJ£> 0l4l:iLfcJ;5l:, iyf 
mM-?Z>Z£\z&K) . IW-J^y^l 2 a c ©JSIfflffiifcfcfctt^lMKttJg^ 

fc*3HT, MWt:f^^n^IiI^A7 H©«tifitt, H l 5 tc^bfcaOT? 
&<5. 01 5tt, 0 8 fc^tjE-r^fcOT&S. Hl5Cilfci5i:, TSBM 
9 ^RltitSSTIyf >^l*f? ofc«-&C*3ViT, »it3-f ;i/ 1 4<D|Bf£ 

( kt) i t>«fc0fi<ft5. z.<DTztb, ±3Bbfc«fc"5C f»ll£:3<;H ^EtSHSJSl- 
^tSTlftflO^ffiW&llOffiTK: <h fc&t^, ^-jl/^^y^l 2 a <D]g|J?L£=k 0 

0»J;L«» 7* h h<h|Wj^tjjn^P#{r»fE»!j'l4**-r^<J-r 5 Fill 

^SOG (Spin on glass ) 1s. E «fc 5 £ L T «fc ^. 

niciaensfecTiJ&u. gas** >>^s i 1 o^fitLTit t;i/5^- 
offi, fclAtfg-fbT;^ (A l N) , yija^tt, -> u 3 >&Vcmi5. 

£<Dmmmmwm*m^z>& o i:Lt%i^L, £fctt*>*^ (Ta) , 3^ 

>^>^X5^> (WT i ) , ^^^^> (T i N) £(0#fl8Ett&JR£/liV>*«fc 

^<7)flH, CVD (Chemical Vapor Deposition ) «fc -5 t' b T cfc 

1*3 fcl t? >*-;U&if/^W2*l3 £ <h^Jfll$ijT#^>(DT, 3B&3=i".y !/Jf 1 1 £ 
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sassa*. 1 2 c K^ttsft^gB 1 2 c (i) (DmteMMftiz&m-? 

ftt'^HpitgTs^o 0y*.ra:, 0 1 6 tc^Lfcd;^ t> #«ante/t^ — > i o © 

*W«8**» 2 c K33W-«5&aS3Bl 2 c (3) (om&Mmftiz&w 

-T£=fc5 fcLTfc <fcv> 0 £©<fc"3fc«£l;:fcJ:, #BttI/^->lOOfi 
ffi$S©Ma*, ±§153 — ^ 1 2 e <DSffiSS©&B£ei£— &t5^, &*Vitt-€- 

fffi 1 2 a i±gP3-^7 1 2 e t^StttSSftlll 1 2 mlZtt&V §ilTtt> 
_k3B3-^ 1 2 e j&>6±gBJi? — JU^-y y 1 2 a c l:|qli^TTlRlt(:8$*<8Sn 

^tf«fc -5 £#ffifcttB/t* — > 1 0 &j8£&£-&S££fc«fc9, ftftkffl 1 2ml;M 
>l 0 Tt&«ffi9*3<fctf#»ttB/^-->l OO^SI^J;- 

^ml^cd^. d©gae^^ i i (c#?^'i4iiA o ^-> i o £ffi*j&-r3<fc 
<02&**»S££j&*t?£*. fete. 'Hnttt, li^i o o$Mt§i© 

R I E(Ccfc^X^^>^^a(CcfcO> ±8B# — Jl^y 71 2 a c ©JM^dSS 

0ij^^0 1 8 fC^Lfecfc^ (3, ±8B3-^*«; 0!IA«g{fci*fc£©ie5fl&*l»3|£SB 
i«!9 1 £, 0J*tf7;U5^fc£©fc«*&»#B9 2 £?&«£SK:SUiSnfcttt 
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i£<fcDfcS (2 12e) =fc 3 iz L T «fc ±SB 3 — ^ § £ © «fc 5 jfeflljS t f S 

^'tf 5. ±aa©ssfiasna^sBffi*r)i 9 1 ^^ummmmum 9 2 

©JBlSfcR I Et;:«fcoTfT"5 D, M^l^^i" £ c: <h^T££. 

018t&V>T. ±g&3-^ 2 1 2 e EM>©aB$M** ±IB 8 t m 

Kn'fJH 4©^fi!l©j|*S8SI5C3-f ;i/S5«|fflJl 4 s ASSIST S £ "5 £ UT =fo «t V> 
■P El 1 9-0 2 7 £#BiLT> 2 ©5l«g©i^SgtC««>l»IK«^ 

m 

iU A~0 2 4 Aiil7^7 »J >^®KM&l4lr@£^:L, 01 9B~i24B«I 

!i &»Stlgl;:**jiS-r3&«HT?&<5. i2 5tt@2 0l;*Lfcttil:*t 

is-rs. /cfcb, i2 6tij, 0 2 1 iz&wzmmm 2 4^©0^£^bsl> 0 

2 7Tft 02 4{:*ltSii3<^2 5, iii2 6, 2 7 i3«fc A— 3 

- hi 2 8 ^<D0^£#B8LT^£ O 0 1 9 ~0 2 7 fC&l^T, &04 1 © 
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0. 5~1. 0 ULm<Dm&1:Mf&-?Z>o Z. <D~7 * h Ui?7> hiH 

i^tut, 0y*.k£2 o ot:~2 5 0t;©«Brtfc:fc&*5ia£TJn&8iJi&ilS , r o 
^©ln*ftffiaic«t 0, Hl9CSlfc«k5l:, #J&i4BA°^-> 2 i «sn 

§o «ti/^->2 i ©amaBififlm, -?-©«»si5icifi"cJ< n^nti^^ 

fc&iIT£«fc"3£U ^ai±«A°^-> 1 0 £#ffi&'l4JgA^-> 2 1 itCd; OK 

m 1 9 {'^Lfect -5 \Z. ±fo&m? cfc-5 C ^ U >^»c«k 

yfff^ji l 2 2 £*$0. 8~2. 0 ai mcDiP^T? fl^T 3 . &*3, # 
1 2 2 ©MttStLTtt, JtSHSg 1 ©^JfiOJ&flBK&W-Stf 

1. 5^X7M±<Dm^MJ&®&&^?&M&ttmT°$)Z>n/i)l b&-&& (Fe 
Co) . I^zin)VVWi^^mtm (FeCoZrO) 

<yAm&&mitvo (FezrN) nEvT^fr? r ^-e>&&m^ : b&.o\z\sT% 
i o (DgBf^^^ct o s bffime>f&miz&i-}z>&—)n L y7wimm 122 ©1 

iP^^jO. 5~1. 5 /imganr&S^-CfrS. 

JfcKl, 0 2 0*3«k^BI2 5fc^Lfc«k-5tC, ^HU^iS 1 2 2±{C, 

flliUi^U — Z*«>o#ffiK:J;0, ft (Fe) , (Co) &&Zf=.y*)V 

(Ni) 1. 5JW±<&iSlr>fi&fn«jfC®&£Wi-*«Btt*m, Mx.tt§k- 
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ytr)Vzirt)Vb'&& (CoNiFe;Co:45 MMX, N i : 3 0 11%, F 
e : 2 511%) <£ 0 & £ y 2 2 a&mi. 5~2. 5 /zm©»* 

TSWWtJ^^c-r*. # — JU^y^SBl 2 a &Bf&-?Z>WJZte, mmiz. 

7fuggjl 1 2 2 ±KU8888I*8B2 2 b (HI 2 5 TEHa^-frr) ZW&mizB 
:/SB2 2 a&£Zfim&&nM2 2 bw-etifnii, ±sbjm 

2 2 (D—ffl&ffifc-? tf — )l3 L y-fffi2 2 a & cfc tfffitt&ftgai! 2 2 
b©#-;i/^y^HtfK» 1 2 2±fc:i3ttSEiSH£B. J^^ffi^ J;tX«jgW#« 
JtSHSB 1 <D&m<Dmmuz&ttZ>i$ — )V^y'7& 1 2 afe^tfi&i&fgMg&l 
2 b©»££H:H-|jjH$T&£>. ^-;i/^^y^2 2 a MAtf, ^^£^12 
8 lC^LfcJ;"5f', OgR2 2 a(l) , «f Rflffi 2 2 a (2) *3 itf&JSBB 2 2 a (3 
) £^tr*><D-tr&-2>. ^d-T?, 7j?-;W^^yg|52 2 a^\ ^Se^K^US ^1 

JfcfC, 7SB2 2 a*5cfctf«E*8&iffigB2 2 bO^^^^^tlT, 

#|J xJ£ R I E (C i 0 , ^frtCX^^^^aSJfi-r. RI EtC ! fc5l7?>^l 

«\ 8TOl0 0SMt5fc»oiyf>^fflll:<kD> ^"SB 2 

2 a*5J:tf«g&8Mft8B2 2 b ©^n^n©ffii9^«ia^©8B##— 0 ~Rf 

«fcyf0 2 6 \z7j<vtc&o \z, #-;^>>^iiii2 2©3^. tf-^y^aB 

2 2 a*3«fctf«»igllftSB2 2 b ©■tn j E f n©BBia:««^©<S«f-*5 WS^«8Ht 
I/^->2 1, SBfi^vy^Bl 1, #«ttg/^-> 1 0 JfeitfTaBfiSffi 9 

(0*ft?n©-«)i«issn, ±«12 2©— «B*«Bj£-rs#-;u5 L ^^'ffl5 2 

2 c BUS SB 2 2 d^Sns. Sfc, ±§B©X >y ^ >^MSKlct 0 

, h u Amm&&-?z>MM%$tt2 o o^M^ns. Jts-^v ygB2 2 

2 a fc^tflBi&gfllSSB 2 2 b (D^n^'n e ffc feX -y > ^£ ft, -€-©SUP««4> 
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tfjK&gM88&2 2 b©^n^ r n<te«i^«©«ijgwii#a*W'r* , feoT*s (0 

2 8#{$) o ^-)V^v^U2 2 c te> fttiS86 2 2 c (1) , 4^g&2 2 c (2) 43 
e ktJf«JHB5 2 2 c (3) ^^l^, #-;i/5 1 yyaJ2 2 c *5<fc 58g&S5l8SB 2 

2c5I|bT, SMC r±^-J^-^2 2acj £%>V>"5. 

ig^-JU^^y 2 2 a c te, ±IH^ 1 OHJfi©?gffifC*ttS±8l5# — JP5=-u/ 
7l2ac 78B2 2 a £><£U^-;i^y ygB 2 2 c 

4?-;i/5 l ^ygi5 2 2 c ^> *&m\z&vz> ^2©itij ©-m^wc^t 

5, £fc, tP — ^^^^2 2 affl5©5tJfBg|52 2 a (1) *3<fctf# — Jl^y :?a&2 2 
c ©5fc«88B2 2 c (1) *fg0mc&tt£ r-^ifggu^j <z> — U 
7j? _ ;l/ ^. >y:/ g|5 2 2 a *5 — -fffi2 2 c &&W\Z&\ I J2> r0f^<£> 

il2 3^190. 3 — 0. 5Mm(D)|*TMt5 0 

13 2 2 tC^Lfccfc^K, ±8B#-;U3 L y:/2 2 a c <&IBi8:«g«<fc-D fcfS 

-fioimm as 2 2 b, 2 2 d^gaism^^^o Ki:fett*¥fi&*fi»iK 

2 3ii;, ^j7L««»8e>o#te»c«t 0, (cu) kotzzmmmomm 

Ay FfflOil3^^2 4^»l. 0~1. 5 /imCD|p^T31^^(C^^-r^)o 

ci(D^M3i-r;i/2 4tt, #j;U£. ±ism 1 ©Hi6©^fe*c:*5tt*»iBt3'r;n 4 
, iwib#{^ #y*.fcf, -e©rtffiio»«ieBtcfeit4«a»JK2 3 ±\z. a 4 jimm^2 

4s$iia<;i/2 4t-^IIf^1-5. u©3-f^i^2 4stt, ^jm^-r 
;i^2 4 t^IgCfe^Tf ^$n53-fJ^lSEi2 2 e h (H2 3#JK) <h * 
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El 2 2 fc^Lfccfc 5 fc, «fc 5 W^tf^/V)' * 'J >^f-ck 

0, 0a^.«7;U5^-«2 6 p£*<j3. 0-4. OwmCH^TML 

t, i»#-H^2 2ac, tt%&££8B2 2 b, 2 2d, i« n < ;U 2 4 & 

/22ac *3«fctf«&J&i&SB2 2 b ^SUtif 5 STff "5 . 

0 2 3 K^bfcck -5 xJ£ R I Eifctt / ft>5 U >^('iO, 3 

■i JUmm^2 4 s 0±^5Iot^§iil2 6 *ffl5^WtClXy^>^UT, 3 
-f ;HglK8B2 4 s £&I5gfc:fcV>TJBf££n5 3-r;P&lffi62il§l2 2 e hi^ii 
$-&5fc86©ilPffi2 6 k*J&j£-T5. 

H2 3Cit/fci5l:, ¥fift£*lfc1iI^<Z>5 2 2 b <7) 

±^^e»#-;U^^ygU2 2 a 0&ag3B2 2 a (3) ©±^Jc*^tTO««C _k 
2 2 © — 0B^1i^-r^)±^3-^ 2 2 e &m 2 . 0-3. 0^mOl¥^Tf 

2 4s ©±^^&0^L^:Vin8SlHlKfC*ntTO<g«C3-f ;H$f$£i&2 2 e h 
^J^^-T^o _h^3-^7 2 2 e *3«fc^3'f Jl/fg^BB&ii 2 2 e h ©JgjjfctJfsK 

ftWimZ* #J*-«> JifBfS 1 ©^Jfi<&JBtBK:*5tt*±aB3---* 

1 2 e 43«fctf 3< ;H&I&BB*& 1 2 e h |W| T o ;L<D_hg&3-^ 

2 2eH «itS82 8 fc*Lfc«fc 5&¥®JBtfc&*-r* 

o iw-ii'f7y2 2 a c . mmmmm2 2b, 22 d&&&±BB 

— 9 2 2 e £<fcoT«j£3nS±8B««2 2 *t, # 3g i?H »C *3 1* £ rfg l <E>i&'f4Jf 
&£©&«lfilHk#**<fc M 2 7 £**J2 0-4 0 nm<Dm^X 



43 



<D£%<D&mffl2 2 e (2) ^32tC*5tt^3t^#lit^. El 2 7 Kl^Lfccfc? 



hi 2 8«> *mm<DBm\z&z>mmmm.'\y wmmjjmiz&DW.mznrzm 
mmm.^v Fv^m mm (D mm* mT>b<D 0 m2 8\z&^t. ±mmi(D 
mm<DMm\z&i?&m 1 3 ^^Lfe^^^^iiwi-^^^^i^-cD^^^f^-rfe 

(Dit5. ftfe, i2 8Ttt, il!2 3, 2 5, 2 6 & J; tf;t- A* — 3 - h ® 
2 7^®ISSt»SLTt^. £/c, il3<;i/2 4l:^^T(i, 
^(D^-^El^LTl^o 0 2 4 Ate, m 2 8 Kfett^XXIVA -XXIVA UjHCtftofc 

ia ®2 8 tc^bfcfc'S^. ±MS2 2H, #jx.«\ ^-n^nsuM^^^^n^ 

lg igBtf-Jl^y ~/2 2 a c , MB§f£^gl$2 2 b, 2 2 d fecfc feck tf±SB 3 

|5 2 2eiaoTM$tltl^ 0 ±Mi 2 2 £«tfc-f£± IB CO _t|B 

O 

'p. mi <Dmm<D&m\z&tf&±fflmmi 2 &mi&'Tz>&ffiiiL (±gB#-;i^«y ;/ 1 

□ 2 a c , MV&mWiffl, 1 2 b , 1 2 d feet ^fecfctf_k£B 3 — £ 1 2 e ) £ 

in 

IU ©#fiiia<M$»&*-rs , b©-e&<5. ±fB3-^2 2eH 3-^0U2 2e(l) fe 

p «ktfl£lffiBB2 2 e (2) £^A,1?^& 0 # — >y ^"SB 2 2 a «u ftvaSgB 2 2 a (1 

) , tf.W2 2a(2) *i^W2 2a(3) ^fy7°2 2c(t 

3:^2 2 c(l) , tra22a(2) *5«fc tf&*S8B 2 2 a (3) $^^t^. 

H24A. 0 2 7 *3«fctfg| 2 8 (C, ±^#-^7^2 2 a c tt 

, IBi^t7^Il l©T^M±/i^, ^^El4B/\°^-> 1 0 <D±Jj\Z&VZ> 

±.&mm±*m&isT. M'I4ha*^->2 1 <D&mw>±.\zfrrtxmtevx^z> 

o ±SB3-^2 2ete, HiiPgG 1 0 k td43HT«&g&«8B 2 2 b, 2 2d^L 

tTpB^m 9 tastw^^iissn* t^tc, ^2 2 a £^lt#- 

;u^y:/8B2 2 c tfcffi^wicigiiigsnT^*. -r ±35^^22 

j^7^2 2a, 2 2 c, &%gli$gB2 2b, 2 2d, ±SB3-^22e) £ 
0 2 8 \Z^Vtc£o\Z, mm^-i )12 4*5«fc^3-f ;Ug5«e«B2 4 s tt, ±fBfg 
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i (Dmmommz&w&mm^-i >v 1 a^^xsu^ us tmrn^mm. 
4 s ^Ltn^MiEi 2 2 e h tiiwcii^tm^. mm=i 

-f 2 4 <7)n#J(D||^g|5 2 4 x in-f )imm&m 2 2 e h <7M£#<7> — SB 

)12 4^Il$t§Ii^l:^l)J;^ii^oTt^. 

0 2 4 A, IH 2 7 &cfc£/ig 2 8 iZ^Lfc^O IZ, «'|4Jf A 0 ^ - > 2 1 ^ 
(Dmmffi-t)^ M?Lt$tf-)l<3 L yyffi2 2 a(D5fe^g|5 2 2 a (1) (£fc«^-;l/5P 
•y:/g&2 2 c©3fe«SgB2 2 c (l) ) ©Ifii*i'ii:fi:fitSJ:5i:ft^TH*. 
#ilt£JiA 0 ^-> 2 1 ©&ffi*S©&Bte, #J;U2\ #?&'I£JIa°^-> 1 OCDHiiu 

m<DMM<Dm& (mi 3#M) ii^iiTf**. 

tttm<fc 9&<S#G&t£Jf A°^->2 £ <0#fiBM4B A ^ - > 2 

in, #ffiS't4®A^-> i o tmmiz, Mj&<Dmmt£LTMm'?z>b(DT*$>z> 

. «fti/t^-> l 0 <h#K:#MBteJlA*->2 l ^IBIST^ £ £f~=fc 0, # 
yg|52 2 c K::fcW<5Ste*ilBP2 2 c (1) (DM&mt&ftlZtiLW?* &o \z 

Ltz(DX\ i o ©«^tPi«cof^ffltc:«kO, ±gp#-;u^yy 
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u^)V2 4<omwL&mz.&»z>i : m (M23) (Di$kn<D&w&&vi&<'fz> 

. O^m) a*T€r*G>T?, ±W-My^2 2 a cO^iO^HfttSu 

^->i ociisofii (tftti^THofiii) «t 0 fc^ii-rs«k5 1:1, w 

#fc<fc 0§fcM35#a*^j££n£«fc5t;:Lfc©'r» ±gB# — JU^-y 2 2 a c « 
Ac#>> ±3#-J^yy2 2 a c rt©SBJfc©8iEn£Ritfcf 

.taiafcci?, #att/s/\°^-> 1 o <Dm&£mm<oitm\z& o , 

2 1 ©|SHS8K©±^ia«»c:*5W*±SP3p— ;i/5 L »>^'2 2 a c ft<DMJ&<Dffi 
jJ?-;U^yyaU2 2 c K*5W-*3fc*S8B2 2 c (1) (Dm&Mmft Cfilt 

i6#i) tmm\z, im&m^?-> 2 1 (Dmz&w&mm-rz&oizvTh 
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m^zmsizte, ±ieLfecfca(c. ±g^-;u^-y ^<d±ji g&^e>TJf gBKft^ 

±fB<£>&3li£<D^imi, ±f$^-;i,5Py y^T/i^^^-r^- 
v -7Mmm(nm:m&fflmvT¥-mkTz> &o iz u&a*, >&^*Lbz\nizm.t>nz> 

-jvfyy, ±.^3-?m) (D^ffimmz. m uti i 3&cfctfia2 8 

W, 1 <DS8ttJ3g*><£:tfSg2 <DMVkm&$HZ 1 . 5fX7K±Oi$^I$: 
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$ - > timm. $ n * £ o \z l & «-& t £ © sni © #s&44 s a° ^->©#ac 
X & fSj^T 5 £ t *« t # * t ^ e> #-r * c 

Sfc, M$ l ©#ateB/^->©mSSifi#*3'<fctf£2 ©*Ittl;^->of 

© A° ^ - > & cfc 2 © #ttttJi /\° 9 - > © Zrtl^tl © ±Jj IZ *3 £ 0f 

* v» ti^ © ?i n * ffij m -r z> z. t a* # § £ ^? & m-t % . 

*5sw©»jKffli§t^y K©«jS^ffic«tn«» sBttttssj^fifc-rsie 

^ > ^-r § n <t c ct o ©g&'ftB mi* © § & m 2 ©ant is £ n& m iz m 
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mm iz& » & mmyLft<Dmm'?*mw &nm-r & z t. w v\m~?$> & . 
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2. fJgBmi©m't4)l*=t^2<7)^'tt^<7)-5t,<7)^/ c f:<t ! b--^«, 

dt*«p«frag»*3S2is*©*jKai^'\^ f. 

D & Z> & & <D ^ i t OH <D V i T n T $> z> 
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^<h^#^<hT^)Ht3}<JS 1 fBifc^jSBJISm^y Ho 

10. mJfBfH 1 <Z>#G8'l±Jl/\ 0 ^->«> #«te&««fc DfcS 

££&#8*£i-5i&3fcJii9iB«©»I&«^y Ho 

1 1. itfJfE!£2 ©SBH4S«!:ffiHa^2 ©«M?f:J0l<h OKlC, t£7ja&^itfisB*&^Ji 

£££#«£T5f»#^8ge*©!*JK«M'\-.y Ho 

12. itflfBffl 1 <D#M£J1 A°*->te, ^ltt^IiD/j:§ 

c: £&&mtrz>m&m 1 HBtt©»jK«ai^^»y h. 

13. 

14. RfjfBSg 2 (Dfi&tt/S«> ¥fi^fflStt. 

z£&w®£-rz>m?£m 1 4§a«o»Bt«^'sy h. 

15. $ e> ^ , 

Miami ©*«ttB/^^->tifiB»2 o«ttJKt©rafc «*«S3&«fflrsaifi» 
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^t^^mt-r^m^m 1 2gE«o»M«ft'\y h. 

16. MiBai2©attBtt, ¥a^^is**L, 

ci:*#is:<h-r^if^^ i 3fEmo^Mam^\^ Ho 

17. ffiffl^ i ©#«ttB/^->©ffi«m, t& as a? j£ 

ci^^m^r^is^^ i 4iE«©je«UK^['sy Ho 
s - ^ <e % # <o m «e m % k & b t s 

£ <t £ ^ tit sfcJK 1 6 tE«©»&J8&'\»y H. 

2 -Domm^ti, n.^\zm%mzm^^nrc , m i ©«ttii*3j:tf^2 
tfr i a m & <o m m ^ ft & & t s x s « , 

2 o . mzm 1 0itti*ot^2 ©»teiK<z>3 5©4>fc< £ h-yjom^ 
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2 3. f9IE7 ; E;l/77X^tl/t, 3/tj^fed;a!i<t^^^, vJU 

# ft «t o & « ^ & o) g \ t m o) v > -r n ^ & v 

SufBJg 1 0«ttJK©^^*f*4<h IT, £t)X>y ^r;U, f*;fe £tf 3 A*;U h 

^i^iltiii-r^HS^^ 1 9gE«a>»miB&'\'.y K©SSi6:£i£. 
2 5 . £7.A°y^ U >^CiDr^L, 

ffiiESS 1 <DattM^e6o^^(D^S{r «fc DMl&lrz 

2 6 . ffigaatewe**/^^ u >^cj;Df^b> 

2 7. taiHX»y^ L >^xe*SJEStt'f *>x^f 1 >^K«t 0fT"5 

2 8. APy>7c5H*^tr^f^l?i8^t , fC*3^T«HHXy5 L >^XgSfT"5 

* H T HU IB X y J- > ^ I m & ff O 
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3 0. 5 or^icDi&^T^&^TBufexy ^>^I@£fT5 

3 1. 9 0 < CJB*±©i&fiTK*5V>TffifHXs> ^>^XSSff"5 

32. 5 0^^13 0 0t}©ttfflrt<Oia&TK*5^TffiiBX«.y^->$ r ie 
Sff "5 

3 3. m&^y?->tf X-yr>tflZ & Off v 

£> ^ T MfBX y ^ > fZ£M o 

3 6. 5 0 C CJ^±C0^^T^*3^^TMIHX v5 L >^X@SfT-5 
3 7. 9 0 r J^iiCDrS^TK&^TMffiXy ^>^Xfg£fT5 
3 8. 5 O'C&ViL/ 3 0 O t C<D|gffl|^I(D®^Tt-*3l^TtflB2X>y^>^Xg 

^<hS#mi:-r^Bt*JS3 6IB*<7)»K«^'\»> KOSHER. 

3 9. ffifBXy^^MKSS^T, 

4 0. SillBX^9 L >^Xig^*5^iT, £<5>f;i* 
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m $ a m © fiBtt ji # & ^ -r * x m « . 

□ ffffBfgl ©*i81tB/t^->43<fc^©^iZZ©WIB^2<C>attB*« , 5«t'5t3 

|5 sctficfcD, wiam^©«ttBffi^a)te<7)--aiJ*j&:"rsi2©attJBi*a^e<)ic 

42. mmm<*\zttfa?&mmmmifaffiM<D--&\z, *?*>y7m&ftvx 
©ss'tigi, tatam i <DM&m£m2 (DM&mtofflizmmm&ftVTffimisn 
%z\<Dm&r)Mn&^fa\zni£-?z>t$i\zummfo<num. h ? y ?$%&Mfe-?z> 
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wis® 1 © &m&m a° * - > * =t © m m © m te * * >y y n & « -5 «k ? \z m 
fc»Bt3-rji/fflj<h*^r-rst*c Htrien i ©ante**, Msase»j«#*ri5j®a> 

mi SB Br £ © fi& tt M B ft & m f& t Z> I U « , 
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